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nonequilibrium kinetics 415 spectral 299 
phase relaxation 303 transient 371 
quasi-2D 371 Guided-wave structure 391 
recombination 317 Heat conductivity 40 
relaxation 76, 121, 317, 351, 423, 507 Heat cycle 255 
self-trapped 121, 159, 507 Heat pulse 7, 32, 40 
singlet 76 Heat treatment 375 
strain relaxation time 367 Hole burning 244, 251, 259, 263 


superradiant 101 antiholes 199, 205, 219 
transfer 170, 383 depth 231 


transfer time 351 efficiency 266 
transport 507 femtosecond 321 
trapped 299 fluence 279 


triplet 159 impure crystals 205 
Exciton—biexciton transitions 317 in crystals 199 


Exciton—polariton 303, 309, 313 in glasses 199 
— luminescence 423 IR 199 


— quantum well 391 laser pulse duration 231 





Subject Index 


permanent 239 Luminescence spectroscopy 339 
persistent 55, 199, 205, 223, 247, 255, 271, 275, 279 — time-resolved 359 
photochemical 59, 227 
photon-gated 247, 271, 275 
power broadening 231 
spectral 215, 271, 275, 279 
spectrum 147 
time-domain 55 
transient 266 
two-color 271 Memory effect 439 
use of diode laser 266 Microcrystals 105 
via donor-acceptor electron transfer 271 — disordered 227 
vibrational 199, 205 
— width 231 
Holography 215 
Homogeneous line width 147, 309 
Hyperfine structure 251 
Hyperfine transitions 49, 84 
Hyperpolarizability 541 


Magnetic circular dichroism 524 
Magnetic field 

— pulsed, inhomogeneous 38 
Magneto-optical double resonance 88 
Markov process 125 

Melting 153 


Molecular aggregates 

— electronic excitation 125 
Molecular reorientation 199 
Momentum conversation 

— in disordered solids 129 
Monte Carlo calculations 514 
Multiphonon processes 19 


Multiresonance 537 
INDO method 133 


Inhomogeneous broadening 461 
Inhomogeneous line 299 NMR 49 
Intersubband 


2 ' i , 41 
— photoinduced absorption 288 Naina attocts als = os 
. en an Nonlinear optical susceptibility 


— third-order 519, 533, 541 
Nonlinear response 159 
Nonlinearities 


Nanocrystallites 113 


Intersystem crossing 468 
Ir(II]) complexes 
— in disordered media 263 


— Zeeman effect 263 — phonon-mediated 97 


Nonorthogonal basis sets 490 

Nonradiative recombination 

Jahn-Teller effect 490 — in 3d-impurities 401 
Nonradiative relaxation 19 

k-space Nuclear spin flip 1 

— eigenvalue spectrum 143 


— zero-field splitting 263 


ODMR 838, 487 
Laser Optical 
— materials 19 — bistability 533 
— UV spectroscopy 477 bistability, thermally-induced 363 
Lattice dynamics 557 dephasing 1, 227 


Librational states 72 detection of microwave double resonance 487 
Line width 62 excitation 28 
Localized states 137 excitation spectroscopy 219, 473 
Luminescence 375, 465 fluorescence spectroscopy 473 
excitation 553 nonlinearity 293, 483 
from defect centers 517 process, second-order 511 
GaP 395 pulses 187 
GaP, decay 395 pulses, picosecond 367 
lifetimes 452 pumping 49, 251 
line narrowing 263 reflection, linear 153 
magnetic circularly polarized 495 reflection, nonlinear 153 
near-infrared 452 relaxation 223 
pair 465 response, linear 105 
phonon-assisted 427 response, nonlinear 105 
spectra 335, 345, 452, 483 RF double resonance 68 
time-resolved 339 spectra, nonlinear 519 
total 495 spectroscopy, nonlinear 537 
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Pair interaction Picosecond pulses 533 

—~ Nd?*+ 244 Polariton 101, 423 

Phase conjugation 483 — dispersion 391 

Phase transition — quadrupole 309 

— laser-induced 153 Polarization 503 

Phonon — linear 351 
acoustic 24, 97, 313, 415 — quantum beats 367 
amplification 38 Polaron 159 
avalanches 35 Polymers 
cavity 35 — conjugated 159, 519 
detection 24 — dye-doped 235 
dynamics 44 Pressure 110 
flight distance 44 — hydrostatic 447 
high frequency 7 Pressure-induced effects 
in single-crystal fiber 44 — hydrostatic 223 
nonequilibrium 24, 32 Proton exchange 211 
nonequilibrium THz 7 Pump-probe experiment 97, 153, 293 
optic 415 — femtosecond 159 
optical 97, 283, 313 
propagation 44 Quantum 
resonant 38 — beat 309, 367 
scattering 40, 187 — beat, spectroscopy 303 
side band 147, 255 Quantum efficiency 401 
THz propagation in YAG 40 Quantum well 97, 348, 351, 383 
transport 32 — exciton dynamics 431 

— zero-phonon line 147 — photoluminescence decay 431 


Phosphorescence — picosecond reflectivity 431 
— microwave double resonance 38 


— microwave-induced delayed 487 Raman 

Photoconductivity 28 coherent anti-Stokes, time-resolved 557 
Photodarkening 483 heterodyne signal 49 

Photoexcitation heterodyne spectroscopy 68 

- Nd?+ 549 incoherent response 557 
Photoionization 24, 335, 444 polarization 170 


— two step 28 scattering, coherent anti-Stokes 283 

Photoluminescence 288, 406 scattering, incoherent 283 
decay 367, 409 scattering, phonons 227 
dynamics 387 scattering, resonant 348, 351 
excitation 383 scattering spectra 147 
oscillating 367 spectra 546 
phonon-assisted 327 spontaneous spectra 72 
quantum wire 387 Rare earth 
spectrum 348, 355 — intra-shell emission 406 
time-resolved 380 — photoionization 406 

Photon Recombination 

-— avalanche 553 — dynamics, picosecond 359 


Photon bunching 165 Refractive index grating 15 
Photon echo 84 Relaxation 


accumulated, femtosecond 147 orientational 371 

diffraction-stimulated 59 phase 371 

long-lived, stimulated 80 population 371 

photochemically accumulated 59 — ultrafast 159 

picosecond accumulated 299 Relaxation rates 80 

stimulated 371 Resonance coherent anti-Stokes Raman scattering (CARS) 
two pulse 1 537, 541 


Photosynthetic systems 179 Resonance fluorescence 235 
Picosecond differential transmission 317 Resonant excitation 15 
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Response time Switching 363 
— nonlinear 533 Symmetry adaption 562 


ge ‘a Temperature dependence 76, 227, 235, 363, 465, 468 
— inelastic , ; Thermal cycling 247 
Second harmonic generation 153 ; 
Thermal lensing 15 
Semiconductor 113, 313, 327, 423 atptga 
aster Thermalization 76 
— bulk aii —— — hot photoexcited carriers 321 
carrier pei 1S ee ion , Thermally assisted structural changes 62 
yates sca Py Third harmonic generation 179 
ect gap % Third harmonic generation spectrum 519 
electron kinetics 419 Time-resolved imagin 
electron—acceptor luminescence 419 — optical divaieas as 
dee vg gg 419 — recombination luminescence 327 
he wad excite a Time-resolved spectrosopy 309, 375 
peronastinng ad nn Transition metal spectra 562 
sa poy ag ig Transition moments 529 
ng € molecule , Transmission spectroscopy 
Single-photon counting — transient 321 
— time-correlated 59, 170, 235 Trap levels 483 
Site-selective spectroscopy 116 


Triplet state 
Spectral diffusion 62, 84, 165, 266 
’ ’ >) pc OD 
Spectral holes MR spectroscopy 92 


Triplet—si ‘ 
- laserdeduced filling 259 riple singlet difference spectra 499 
Tuning modes 490 

— temperature cycling 259 


_ Two-level systems 80 

- ime eg Two-photon d-d transitions 562 
Spectral hologram 55 

Spin coupling 439 

Spin dephasing 88 Upconversion 24, 549 


Spin echo 84 — fluorescence 473 
Spin-flip 439 

— electron-electron 251 
— nuclear—nuclear 251 
Spin-phonon systems 35 
Stark effect 59, 97 

— pseudo 24 

Stimulated emission 35, 38 
Storage density 247 
Structural distortion 452 X-ray : 

Superlattice 367, 380 - diffraction 355 

— strained layers 355 

— ZnSe, photoluminescence 409 Zeeman quantum beats 68 
— ZnSe, reflection spectra 409 Zeeman effect 244 


Surface Zero-field spin transition 88 
— reflection 32 Zero-field transition 92 
— scattering 32 ZINDO calculation 133 


Vibrational modes 468 
Vibrational transitions 205 
Vibron—phonon bands 72 
Vibronic coupling 490 

Vibronic side band strucure 452 
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Materials index 


a-Ar,(N,),_, crystals 72 
a-Ge 7 

a-Si:H 7 

AgBr 303 

Al ,Ga,;_,As 321 
Al,O,:Cr3+ (ruby) 32 
Alkali halides 199 
Alkali-cyanide crystals 205 
Al,O;:Ti>* 28 
Ammonium halides 121 
Antenna-pigment protein complex 
— photosynthetic 279 
Anthracene derivatives 

— 9,10-dibromo- 110 

— 9,10-dichloro- 110 


B-carotene 179, 511, 537 
B800-850 LHC 179 
Bacterial photosynthesis 

— reaction center 133 
Bacteriochlorophyll 179, 266 
Bacteriochlorophyll—cyrosine pair 133 
BaFCl,) 5Brg; 259 

BaF, 503 

Ba;(PO,)3;Cl 452 

BaY,F, 477 

Benzoic acid crystal 468 

— deuterated 211 
Benzoquinone 175 
Bi,»GeO x), 524 

Bi,Ge,0,, 524 
Biphenylene 

— crystalline 529 

Bismuth germanate 524 


CaF,:SrF, 503 
CaF, 19 
CaMoO, 19 

CaO crystals 487 
CaO:Mg 487 
Carotenoid 179 
CdS_ 68, 303 

CdS colloids 113 
CdS:Cu 533 
CdS-—HgS sandwich particles 113 
CdS:Ni 401 
CdSe _ 105, 317, 427 
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CdSSe-doped glasses 483 
CdTe/CdZnTe multiple quantum wells 348 
CeF, substrate 355 
Chalcogenide glasses 199 
Chlorin 59, 223, 239 
Chlorin-doped polymers 215 
CN™ 205 

CN” :Na* 199 
Conjugated polymers 159 
Cr+ 447, 461 

Cr**-doped glasses 457 
Cr**-doped oxide glasses 7 
Crystalline powders 

— Sm?*-doped 227 

CsBr 439 

CsCdBr, 473 

— Nd?*-doped 244 
CsCdBr,:Nd°* 244 
CsCdCl, 553 

CsCl 439 

Cu,0 303, 309, 327, 415 
Cu?* 524 

Cut** 524 

Cu°* 524 

CuCl 105, 313 


Diamond 49 
— nitrogen-vacancy center 68, 88 
Dye-polymer systems 147 


Er?* 15 

Er?*+ :YLiF, 19 

Ethanol glass 

— deuterated 80 

Eu** 444 

Eu?* 1, 15 

Europium(III) complexes 

— 2,2’-bipyridine-1,1’-dioxide 495 


Faujasite 219 

Fy(CN~) 439 

Fluoride glasses 19 

— heavy metal 461 

— transition metal 461 
F,(OH)” 439 
Free-base porphyrin 175 
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GaAs 419, 423 

— semi-insulating 299 

— surface layer 153 

GaAs layer 

— epitaxial 335 

GaAs quantum wells 339 

GaAs quantum wires 387 

GaAs/AlI,Ga,_,As multiple quantum wells 351 

GaAs/AIAs multiple quantum wells 321, 327 

GaAs/AIAs quantum wells 293 

— Si-doped 288 

(GaAs),,/(AIAs),, superlattices 380 

GaAs/AIAs superlattices 367 

GaAs/AIGaAs multiple quantum well 431 

GaAs/AlGaAs quantum well 383, 391 

GaP 

— Mn-doped 375 

— n-type 283, 395 

GaSe 

— layered 371 

Gd3Ga;0,. 19 Octaethylporphin 55, 147 

Glasses 7, 105, 223 Organic glass 

Glycerol water 255 — triethylamine 266 
Oxide crystals 28 


Myoglobin 

-— free-base 255 

— iron-free 147 

— Zn-substituted 255 


N,N-dimethylformamide 541 
n-octane 223 

NaNO, crystals 76 

NaYF, 477 

Nd?* 19 

Nd?* ions 

— in fluoride glasses 477 
NH,Br 121 

NH,Cl 121 

NH,I 121 

Nicenters 68 

Nitrogen vacancy center 49 
NO, 199 

NO, crystals 557 


Hematoporphyrins 191 
HgCl, 113 


p-hydroxybenzaldehyde 247 
HgS nanocrystals 113 


p-terphenyl crystal 62, 165, 468 


Ho?* 473 PbF,-Eu**+ 116 


PbI,—PbBr, mixed crystals 507 
A Pentacene 62, 165, 211, 468 
ln5,6-Mn,-phen),Cl,]" 263 Phosphate glass 15 
Phosphates 
K-borate glass 457 — manganate(V)-doped 452 
KBr 439 PMMA $147, 235, 247 
KCl 439 Polyvinylbutyral 215 
KCN 205 Poly(3-methylthiopene) 546 
Poly(di-n-hexylsilane) 170 
Poly(methylmethacrylate)chloroanthracene _tetraphenylpor- 
Lac; phyrin 271 
— Nd?*-doped 549 p 
sr olycrystals 223 
LaCl; :Ho 251 Polydiacetylenes 159, 519 
LaF; 19, 477 Polysilanes 170 
eaborate gines | 457 Polystyrene 55, 147, 223, 235, 239 
Li,Ge,0,,:Cr°~ crystals 24 Polythiophenes 159 
Light harvesting complex 179 Polyvinylalcohol 147 
Polyvinylbutyral 59 
M,M,_,FCl )>5Bro; (M = group II ion) 227 Porphyrin-quinone compounds 175 
M,_,N,F, (M, N = Ca, Sr, Ba) 444 Potassium hydrogen phtalate 541 
Metal-tetrabenzoporphyrin derivatives 247 Pr>* 503 
Methylene blue 219 Pr°* :LaF, 84 
Mg-octaethylporphin 235 Proteins 255 
MgO 
~ Ni**-doped 562 
Microcrystals 105 
Mixed fluoride crystals 444 Rare gas solids 517 


Mn?* 452 RbCn 205 
Molecular crystal slabs 101 ReO, 199 


Rare earths 
— trivalent 15 





Rhodamine 640 147 

Rhodobacter sphaeroides 2.4.1 179 
[Rh(phen),(bpy), _,,(ClO,); 92 
Prostecochloris aestuarii 499 
Ruby 35, 38, 447 

— heavily doped 465 


Semiconductor 

— quasi-2D 97 

Silicate glass 15, 457 
Single crystal ruby fiber 32 
Spheroidene 179 
Sr(PO,4)3Cl 452 

SrF, 19, 503 

SrF,:Pr°* 503 

SrFCl 

~ Sm?+-doped 275 


Tetracarboxyphenyl-porphin 147 
Tetrahydrofurane (THF) 537 
Tetrakis(pentafluorophenyl)-porphin 147 
Tetraphenyl Zn porphyrin 175 
Tetraphenylporphin 147, 239 

Thionine 219 
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3-methyl-penthane glass 


Tr* @ 
Vanadates 452 


YAG:Pr?*+ 44 
YAG:Tb?* 40 
Y3Al,0,, 19 
Y;,Al,0O,,:Ti>* 28 
YAIO, 19 

YIiF, 1, 19, 477 


Zeolites 219 
Zinc porphin 80 
ZnS_ 68 

ZnS:Mn glasses 514 
ZnS:Ni 401 
ZnSe 427 

—~ Eu2*-doped 406 
ZnSe epilayers 363 
ZnSe films 345 
ZnSe layers 435 
ZnSe:Eu2* 406 


ZnSe-—ZnS superlattices 


170, 517 


355, 409 





